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Domain 1: Development of Scientific Processes 
 
Overall statement: The degree to which the writer demonstrates a depth of understanding of scientific 
processes through analysis, synthesis, and application of facts, concepts, and principles relevant to the 
assigned task. 
 
Components: 

 Depth of Development 
o Connections within and across parts of the assigned task 
o Application and Explanation of Scientific Reasoning 

 Response to Task  
 Focus/Relevance 
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Component 1: Depth of Development 

Elements of Depth of Development: 

 Connections within and across parts of the assigned task 

 Application and Explanation of Scientific Reasoning 

 

Depth of Development involves the level of scientific understanding demonstrated in a student 
response. Writers achieve depth by analyzing, synthesizing, interpreting, and applying the facts, 
concepts and principles inherent in each Gateway assigned task. Analysis, synthesis, and 
application are ways that a writer can demonstrate how specific scientific facts relate to larger, 
more general scientific concepts and principles (often referred to as the “big picture.”). The 
writer accomplishes this by explaining how and why events occur in both biology and chemistry. 
Gateway science writing tasks require the student to both recognize and explain causes and 
effects and/or to apply provided data to answer and interpret a scientific scenario. Explaining 
causes and effects is one way writers can make connections.  

The amount of depth in a student response is based on the degree to which the writer elaborates 
the explanations of each part of the assigned task. Effective elaboration consists of details that 
are specific, relevant, correct, and fully explained.  

 

Scientific Reasoning involves using facts and data to draw conclusions. In the Gateway Science 
Assessment, students are expected to offer specific evidence to support and explain the 
conclusions and statements that they make in their responses. Thorough “how and why” 
explanations demonstrate more scientific understanding than merely descriptive statements about 
“what” happens. Interpreting graphs is another skill evaluated in this domain. In high level 
Gateway student responses, scientific reasoning is explicit, not implied. High level reasoning 
involves explaining not only facts, but also the concepts and principles embedded in the assigned 
task.  
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Examples of Depth of Development in a Paragraph 

Depth of Development: High-Medium-Low Level Examples 

Food Chains  

HIGH 

“Perhaps the easiest way to visualize the cycling of matter is by examining a food web that might 
be found in a deciduous forest. The producers for this community would most likely be grass, 
shrubs, or trees. The primary consumers (animals who eat plants to obtain energy) would be 
herbivores like mice and deer, who would later be consumed by secondary consumers such as 
hawks who would eat the mice and mountain lions who would eat the deer in order to obtain the 
energy and food they require since they are heterotrophic and unable to produce those necessities 
for themselves. One characteristic of living things is that they die and when they do so, they are 
decomposed back into the ground by bacteria and fungi. The soil is used by producers to get 
essential nutrients and water, so from there, the cycle begins once more. Whether the food chain 
examined is a tree eating deer consumed by a mountain lion, a shrub eating mouse eaten by a 
hawk, or a grass eating mouse that is consumed by a snake, the fundamentals of a food web are 
always the same.” 

 

MEDIUM 

“The food web is a part of life for living organisms. The web is a network of food chains all 
connected. A food chain is a link of animals living off one another from the biggest predator to 
the smallest prey. A food chain may only include herbivores, like a deer eating plants eaten by 
bacteria. Most food chains contain carnivore and herbivore, like a snake eating a rabbit eating 
grass. Other food chains have one carnivore that eats everything, like a mountain lion that eats 
rabbits, mice, and deer who eat shrubs and grass.” 

 

LOW 

“Different types of animals an things in the web. Well there are different types of things in it, But 
the one good thing about the web, are the things they relate to each other. It’s like they’re all one 
big family, like bull to cow, and grass to trees, they all work together, A chain of things together. 
That’s why it’s a food chain. Because they all relate in some way.” 
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Examples of Depth of Development in a Paragraph 

Depth of Development: High-Medium-Low Level Examples 

Law of Conservation of Matter and Energy 

HIGH 

“The laws of conservation of matter and energy have a lot to do the cycle of matter because they 
explain many of the phenomenons in the food chain as well as those in other areas of science. 
The law of conservation of matter states that matter cannot be created or destroyed, it can only be 
changed. The law of conservation of energy states, as well, that energy cannot be created or 
destroyed and only changes form. This applies to the cycle of matter because it states that the 
cycle of matter is, in fact, a cycle, and will not end. For example, when plants photosynthesize, 
they take in carbon dioxide, water, and sunlight which reacts to create glucose (energy) and 
oxygen. In addition, plant cells use that energy to perform cellular respiration, in which they take 
glucose and oxygen and turn it back into the reactants of photosynthesis – carbon dioxide and 
water – showing that nothing was really created or destroyed from the reaction, but only changed 
forms.” 

 

MEDIUM 

“Both the food web and the carbon cycle depend on the law on conservation of matter and 
energy. This conservative law states that matter is neither created nor destroyed. Therefore, 
matter and energy are forever being recycled throughout the atmosphere. Photosynthesis and 
cellular respiration are cycles that live by this law. Even though both processes use this law, the 
matter is used in opposite ways. Cellular respiration produces carbon dioxide, while 
photosynthesis uses it as a reactant. So, the matter in carbon dioxide is simply reused over and 
over between the two cycles.” 

 

LOW 

“The law of conservation of matter to energy is simple. The grass would be considered the 
matter. Then the rabbit eats the grass. By eating the grass it gives off energy to the rabbit. This 
law would apply to photosynthesis and cellular respiration, because they both give off the same 
thing. The formula is just the opposite.” 
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Examples of Depth of Development in a Paragraph 

Depth of Development: High-Medium-Low Level Examples 

The Carbon Cycle 

HIGH 

“Carbon and the organic molecules that it composes are the building blocks of life – carbon is 
found in every living being and therefore when animals and plants are consumed by larger 
heterotrophic animals or decomposers the carbon within them is circulated as well, thus creating 
the carbon cycle. Though it is a continuous cycle, and therefore has no beginning or end, for 
explanation’s sake we will say that carbon begins in the air. Carbon is taken out of the air by 
plants in the form of CO2 (or carbon dioxide), which is needed for photosynthesis and is used to 
produce glucose that the plants need to perform their essential functions. When a deer or a mouse 
eats a plant, that plant’s carbon is passed on to them. When a non-consumed plant or animal dies, 
decomposers return their nutrients (including carbon) back to the soil. From there, carbon either 
returns back to the atmosphere or remains in the soil. If it returns to the atmosphere, the process 
simply begins again. However, if the carbon remains in the soil, over millions or billions of years 
it will fossilize and become a fossil fuel. When fossil fuels are burned to release said energy, the 
carbon returns to the atmosphere and the cycle continues once more.” 

 

MEDIUM 

‘Carbon is found in all living things. It’s what makes them organic. Carbon can be obtained from 
plants by consumers. When the consumers breathe, they release it into the atmosphere. If the 
consumer dies, the carbon gets put in the soil. This in turn makes it into a natural resource and 
then, once again, put into the atmosphere. Plants can then absorb it from the atmosphere, creating 
the carbon cycle.” 

 

LOW 

“The carbon cycle is a cycle that first was developed in earth’s atmosphere. From the atmosphere 
it spread all over the place. Basically into open space. Carbon is in many things and places such 
as plants, soil which allows the plants to grow. Carbon is in consumers such as animals, humans. 
The cycle also affects things such as natural resources that really can’t be replaced.”  
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Component 2: Response to Task 

The response to the task component involves the degree to which the writer addresses each part 
of the Gateway task. Most Gateway Science test forms have three parts, and students are 
required to answer all of them. High level responses address all parts of the writing task 
thoroughly. Mid-level responses address most parts of the writing task with some detail. Low 
level responses may only address a small part of the task or do not address the assigned task with 
clarity and correctness.   

 

 

Component 3: Focus/Relevance 

Relevant details focus directly on the assigned Gateway task. Student writers are not penalized 
for including additional details, but an abundance of irrelevant details is an indicator that the 
writer may not understand the major concepts and principles in the assigned task. For example, 
in an explanation of the carbon cycle, it is directly relevant to discuss how plants that die can 
turn into fossil fuels, and it is relevant that burning fossil fuels causes most of the carbon to 
return to the atmosphere. However, it is not directly relevant to discuss how the burning of fossil 
fuels is polluting the environment. 

 



High Sch
 

Dom

 

ool Gateway

main 2

Use 
Docum

y – Science A

2. Expr

 

of 
ments

Assessment 

ression

Kno

Kno

and Instruct

n of Sc

 

owledg

Prior 
owledge

tional Guide

cientif

ge

e

fic Kno

Scient
Vocabu

Pag

owledg

ific 
ulary

ge 33 

ge 

 



High School Gateway – Science Assessment and Instructional Guide Page 34 
 

Domain 2: Expression of Scientific Knowledge 
 
Overview Statement: The degree to which the writer uses appropriate scientific vocabulary, 
relevant prior knowledge, information from the provided documents, and scientific 
representations/tools. 
 
Components: 

 Prior Scientific Knowledge 

 Scientific Vocabulary 

 Use of Documents, Scientific Representations, and Tools (e.g. diagrams, graphics, 
models, symbols, and/or formulas) 
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Component 1: Prior Scientific Knowledge 

Prior Scientific Knowledge is any relevant, correct knowledge which is not included in the 
scientific background or in the provided documents of a Gateway Test Form. Student writers are 
expected to include some prior knowledge in each part of their responses. Students may be asked 
to write a text explanation or to construct an accurate graph using a data table. It is important to 
be familiar with the provided documents in order to correctly gauge the amount of prior 
knowledge demonstrated in a student response.   

 

 

Examples of Relevant Prior Scientific Knowledge for Form 303: Cycling of Matter 

 Sunlight is the original source of energy in all ecosystems. 

 A food chain consists of at least three organisms. 

  Decomposers break down organic matter. 

 Chemical equations must be balanced. 

 The product of photosynthesis is glucose. 

 All living things contain carbon. 
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Component 2: Scientific Vocabulary 

Student writers are expected to use correct scientific vocabulary in each part of their responses. 
Some scientific vocabulary is included in the scientific background of the test form and in the 
documents provided to cue the students’ prior knowledge. It is appropriate for students to 
correctly use the terms that are provided in the documents; however, it is expected that students 
will add additional vocabulary in constructing their responses.  

 

Examples of Relevant Scientific Vocabulary for Form 303: Cycling of Matter 

 biotic 

 abiotic 

 chemical bonds 

 autotrophs 

 producers 

 heterotrophs 

 consumers 

 herbivores 

 carnivores 

 omnivores 

 primary, secondary, or tertiary consumers 

 chemical reactions 

 equations 

 states of matter 

 reactants 

 products 

 glucose 

 fossil fuels 
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Component 3: Use of Documents 

Documents are provided with each form of the Gateway Science Assessment. These documents 
may include charts, data tables, diagrams, scientific formulas, maps, and other illustrations. The 
purpose of the documents is to provide data for students to apply and/or analyze as well to cue 
students to their prior knowledge about each science topic. Appropriate use of the provided 
documents involves correctly applying and interpreting the information in the documents to 
answer each part of the test question. Inappropriate use involves copying statements verbatim 
from the documents or interpreting the data incorrectly.  
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Domain 3: Organization of Scientific Concepts 
 
Overview Statement: The degree to which the writer’s ideas are arranged in a clear order, and the 
overall structure of the response is appropriate to the assigned task. 
 
Components: 

 Linking Ideas to Demonstrate Scientific Process 
o Sequence of Scientific Ideas 
o Step-by-step Procedures 
o Grouping of Scientific Ideas 
o Transitioning 

 Overall Plan/Organizational Strategy  

 Introduction/Body/Conclusion 
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Component 1: Linking Ideas to Demonstrate Scientific Process  

Sequence of Scientific Ideas: In responding to the assigned task, students taking the Gateway 
Assessment for Science may order their ideas in a variety of ways. Writers are not required to put 
their ideas and details in the order outlined in the Writing Task, but many choose to do so. 
Because the parts of the assigned task are related to a common theme, some writers choose to 
intertwine these related ideas in their responses and point out the connections to the common 
theme. When a writer’s ideas are logically sequenced, they help the reader understand the 
writer’s ideas. Each idea leads naturally into the next idea and links the ideas within each 
paragraph and between paragraphs.  

Step-by-step Procedures: Some Gateway writing tasks require step-by-step explanations of 
scientific procedures and processes. Effective sequencing of these tasks requires starting at the 
beginning of the procedure and proceeding through each step in order.  

Grouping of Scientific Ideas: In order to effectively group scientific ideas, the writer must first 
understand the logical relationships between specific scientific facts and the larger scientific 
concepts and principles. Grouping ideas is not the same element of writing as formatting 
paragraphs. Even if a writer fails to correctly format paragraphs, scientific ideas may still be 
grouped logically. Grouping ideas effectively does not require an explicitly stated topic sentence 
stating the purpose of each paragraph. Logical grouping and sequencing of scientific ideas 
enhances the flow of ideas and leads the reader through the response more effectively than 
explicit announcements and structures. 

Transitioning: Transitions may be a single word, a pronoun, a phrase, a complete sentence, or an 
implicit logic that connects two ideas. Transitions can be found within sentences, between 
sentences, and between paragraphs. Transitions may be explicit or implicit. Often the most 
effective transitions are the most subtle ones. There are many different techniques a writer can 
use to provide connections between ideas because transitions can serve several different 
purposes. Some transitions signal the relationship between the writer’s previous stated ideas and 
the ideas still to come.  

Examples of Explicit Transition Words 

 also, another 

 but, however 

 for example 

 this, therefore, so 

 first, second, third, in conclusion 
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Component 2: Overall Plan/Organizational Strategy 

All effective writing requires planning and structure to communicate meaning to the reader. 
Scientific writing is no exception. Students taking the Gateway Assessment for Science are 
expected to write a coherent essay that uses and explains scientific vocabulary, concepts, and 
processes. Student responses should have a clear introduction, body, and conclusion that are 
appropriate to formal scientific writing. Within that format, students can group and sequence 
their ideas in almost any manner that is clear to the reader. An overall narrative plan would not 
be appropriate for the purpose of this assessment, but there may be tasks which would support 
explaining a scientific process or example in chronological order. It is not necessary or 
recommended for the writer to adopt the persona of a fictional scientist.  

 

Component 3: Introduction, Body, Conclusion 

Introduction: An effective introduction should set the stage for the development of the writer’s 
ideas and should be consistent with the purpose of the assigned scientific task. The purpose of an 
introduction is to establish the topic of the response and its overall context in the field of biology 
or chemistry. It is not necessary for the writer to announce each subject that will be explained in 
the paragraphs that follow. Addressing some of the major scientific principles related to the task 
is an effective starting point. An effective introduction to the cycling of matter topic could begin 
by explaining how all life forms participate in the cycling of matter. An ineffective introduction 
often repeats the information provided in the scientific background paragraph of the writing task. 

Body: The body of a Gateway response should be organized into clear paragraphs. Each part of 
the response should be explained using specific vocabulary, details, and scientific examples. 
Effective scientific writing involves defining terms for the reader and providing clear examples 
to clarify complex processes and principles.  

Conclusion: The purpose of the conclusion is to signal the reader that the response is coming to a 
close. This can be accomplished in a variety of ways, some of which are more effective than 
others. Using the final paragraph as an opportunity to make big picture connections related to the 
assigned topic and task is more effective than restating information from the introduction or the 
body of the response. Explaining how the topic is tied to every day human activities and 
environments can help the reader understand and remember complex scientific concepts. 
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Domain 4: Conventions 
 
Overview Statement: The degree to which the writer demonstrates control of sentence formation, 
usage, diction, and mechanics. 
 
Components: 

 Sentence Formation 
o correctness 
o effectiveness 
o complexity 
o end punctuation 
o variety 

 

 Usage/Diction 
o subject-verb agreement 
o standard word forms 
o pronoun-antecedent agreement 
o tense 

 

 Mechanics 
o citation of original sources 
o internal punctuation 
o spelling 
o capitalization 
o paragraph breaks 
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Component 1: Sentence Formation 

A sentence is a group of words that contains a subject and a verb. Four elements of sentence 
formation are evaluated in the Gateway Assessment for Science: correctness, effectiveness, 
complexity, variety. 

Sentence Correctness: A correct sentence is one that contains a subject and a verb and expresses 
a complete thought. Because a timed writing assessment has a limited amount of time allotted for 
proofreading and editing, student responses often contain incorrect sentences. Sentence errors 
can take the form of incomplete sentences (fragments), run-on sentences, and missing end 
punctuation. A single, incorrect sentence will not determine the entire Conventions score for a 
student response. Even a “5” level response in Conventions may have an occasional sentence 
error. Evaluating this component of sentence formation involves looking at the proportion of 
correct sentences to incorrect sentences in a student response and asking: are the majority of the 
sentences correct or incorrect? For example, two incorrect sentences in a response with a total of 
only five sentences represents a significantly higher percentage of error than two incorrect 
sentences in a response with 35-50 correct sentences.  

Sentence Effectiveness: This element concerns the clarity of a writer’s sentences. A sentence 
should make sense as an independent unit. It should convey a clear message. When the words of 
a sentence are arranged in the wrong order, sentence effectiveness and clarity are affected. When 
a writer overloads a sentence with too many clauses or strings together unrelated ideas, clarity is 
reduced and the reader must reread to make sense of the passage. 

Sentence Complexity: A sentence may express a single, complete thought or it may express more 
complex relationships between multiple ideas. For the Gateway Assessment, students are 
expected to control the construction of simple, complex, compound, and compound-complex 
sentences as they respond to the assigned task.  

Sentence Variety: There are many ways sentence construction can be varied: by length, structure, 
type and beginning. 

 Length: the length of a sentence can be varied by the number of words or by the length of 
individual words with the sentence. 

 Structure: the structure of a sentence can be simple, compound, complex, or compound-
complex. 

 Type: Sentences can be declarative, interrogative, and imperative. 

 Beginnings: Varying the beginnings of sentences makes the response more engaging to 
read. Students can vary the subject of the sentence, vary introductory clauses, and vary 
the types of verbs used to begin each sentence. 
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Component 2: Usage/Diction 

There are four elements of the Usage component of Conventions: subject-verb agreement, 
standard word forms, pronoun-antecedent agreement, and tense. 

Subject-verb agreement: A verb must agree in number with its subject. Singular nouns (he) only 
agree with singular verb forms (goes), and plural nouns (they) only agree with plural word forms 
(go). 

Standard word forms: Word forms include nouns, adjectives, adverbs, homonyms, plurals, and 
possessives. Students taking the Gateway assessment are expected to use standard word forms, 
not slang or texting abbreviations. 

Pronoun-antecedent agreement: Pronouns are words that can take the place of nouns. An 
antecedent is the noun that the pronoun is replacing. Singular antecedents must be replaced by 
singular pronouns, and plural antecedents must be replaced by plural pronouns in order to 
“agree.” 

Verb Tenses: Verb tenses tell whether an action took place in the past, present, or future. There 
are about a dozen different verb tenses, but for the purpose of the Gateway Assessment, this 
rubric focuses on simple past, present, and future tenses. 
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Component 3: Mechanics 

Five elements of Mechanics are evaluated in the Gateway Assessment for Science: internal 
punctuation, spelling, capitalization, citation of original sources, and paragraph breaks. 

Internal Punctuation: Internal punctuation is punctuation which falls within the body of a 
sentence rather than at the end. There are many different types of internal punctuation: commas, 
apostrophes, quotation marks, semi-colons, and colons. “5” level writers will demonstrate 
control of most of these, but not every student response lends itself to quotation marks and 
colons. 

Spelling: Although spelling may be the most recognizable element of Conventions, it is only one 
of sixteen elements that contribute to the Conventions score. Because a timed writing assessment 
has a limited amount of time allotted for proofreading and editing, student responses often 
contain multiple spelling errors. To evaluate the writer’s control of spelling, consider the 
proportion of correctly spelled words to incorrectly spelled words. Ten spelling errors may seem 
like a serious error, but if there are 300 words spelled correctly in the response, then consistent 
control of spelling has been demonstrated. It is also important to consider the severity of the 
writer’s spelling errors. Do they obscure meaning? Also, some scientific terms are difficult to 
spell even for the average adult. Some writers misspell simple words, while others attempt to 
spell more challenging scientific vocabulary words. All of these factors should be considered in 
evaluating control of spelling. 

Capitalization: There are many categories of words which should be capitalized: the first word of 
every sentence, proper names, titles, days of the week and month names, some abbreviations, 
and the first word of directly quoted speech. There are additional categories for capitalization in 
science vocabulary such as capitalizing the name of the genus but not the species. Each student 
response provides many opportunities to demonstrate control of this element of Conventions. 
Single errors in capitalization rarely interfere with meaning and are not considered severe.  

Citation of Original Sources: As part of the Gateway test materials, students are given the correct 
format for citation of sources (see page 11). Because documents that include quotations and text 
are also provided to cue students’ prior knowledge, students are expected to cite the source of 
information used in responding to the assigned task. 

Paragraph Breaks: This element deals with the physical formatting of information on the page, 
and not the organization of information within paragraphs. Each new paragraph should be 
indented. 

 

 

 


